Applications of carbon nanotubes in biomedical studies.
Carbon nanotubes (CNTs) are novel, one-dimensional nanomaterials with many unique physical and chemical properties that have been increasingly explored for biological and biomedical applications. In this chapter, we briefly summarize the intrinsic properties of single-walled carbon nanotubes (SWNTs), a special class of CNTs, and their corresponding applications in these fields. SWNTs have been utilized for the ultrasensitive detection of biological species, providing a label-free approach. SWNT-Raman tags have achieved detection sensitivity down to 1 fmol/L. SWNT-based drug delivery systems have shown promising potential based on preliminary in vitro and in vivo studies. Also, the remarkable optical properties of SWNTs have made them promising candidates as contrast agents for imaging in cells and animals. Moreover, due to their excellent mechanical strength, SWNTs have been used to improve the mechanical properties of solid polymeric nanocomposites and porous scaffolds. Sample preparation procedures for the use of SWNTs as fluorescent imaging labels and in biological composites will be discussed.